In vitro effects of alpha 2-adrenergic receptor stimulation on cholinergic contractions of equine distal airways.
In horses with noninduced, reversible airway obstruction (heaves), pulmonary function is improved after sedation with the alpha 2-adrenergic agonist xylazine. The mechanism of this effect is undetermined. Because the predominant excitatory innervation of equine airways is cholinergic, the influence of alpha 2-adrenergic receptor stimulation on the response of isolated distal airways to cholinergic stimulation was determined. Distal bronchial segments from 22 healthy horses were suspended in isolated organ baths where their mechanical responses to various stimuli could be studied. Each tissue was incubated with one of several concentrations of clonidine, clonidine vehicle, or clonidine plus tolazoline. Then, the contractile response of the tissues to either cumulative acetylcholine (ACh) addition or cumulative electrical field stimulation (EFS) was recorded. All contractile responses evoked by EFS were mediated through stimulation of cholinergic airway nerves. Clonidine had no effect on the contractile response of distal airway segments to exogenous ACh. However, clonidine (at concentrations > 10(-5) M) significantly (P < 0.05) diminished the contractile response of the distal airway segments to EFS. This inhibitory effect of clonidine was not observed in the presence of tolazoline. Similar results were observed when the less-selective alpha 2-adrenergic agonist xylazine was exposed to the isolated segments instead of clonidine. Because EFS-but not exogenous ACh-induced contractions were inhibited, alpha 2-adrenergic receptor stimulation apparently causes presynaptic inhibition of the cholinergic nerves innervating distal portions of the bronchi of horses.